. Chemical structure of aromatic acetoxy end-group oligomer Figure S2 . Chemical structure of aromatic carboxylic acid end-group oligomer Table S1 . Molar fractions of monomers used in the synthesis, and theoretical molecular weights of the acetoxy (A-group) and carboxylic acid (C-group)-capped oligomers. In Figure S4 , we show micro computed tomography (micro-CT) 3D reconstructed scanning images of the ATSP-GNP foam morphology nanocomposites. The micro-CT images are presented to compare the GNPs in terms of particle size for 1 μm ( Figure S4 .a-c), 5 μm ( Figure   S4 .d-f), and 25 μm ( Figure S4 .g-i), and to evaluate them according to percolation transition characteristics for below threshold (<φ c ) ( Figure S4 .a, d, g), near threshold (~φ c ) ( Figure S4 .b, e, h), and above threshold (>φ c ) ( Figure S4 .c, f, i). For GNP 1 μm, <φ c , ~φ c , >φ c correspond to 1 wt %, 5 wt %, and 10 wt %, respectively. For GNP 5 μm, <φ c , ~φ c , >φ c correspond to 1 wt %, 4 wt %, and 10 wt %, respectively. For GNP 25 μm, <φ c , ~φ c , >φ c correspond to 1 wt %, 3 wt %, and 10 wt %, respectively. For GNP 1 μm, the intrinsic porous morphology does not change with respect to the formation of the percolating network. On the other hand, GNPs of 5 μm and 25 μm demonstrate notable changes in their morphologies obtaining nearly densified structural forms.
Oligomer
Gradual changes in the morphologies are clearly discernible in the CT images obtained for the samples near their percolation transitions ( Figure S4 .e and h). Both GNPs of 5 μm and 25 μm acquire densified morphologies above the percolation transitions. The modifications in the morphologies are also quantified in terms of the density, as given in Table S2 . As noted, GNP 1 μm do not display any significant density change, which correlates with the CT images.
Whereas, both GNP 5 μm and GNP 25 μm demonstrate significantly increased densities within their modified the nanocomposite structures. GNP 1 μm may have effective van der Waals forces between individual particles that causes them to aggregate within the matrix, so the particles may not effectively interact with the matrix yielding almost same density as neat morphology. wt %, and 10 wt %, respectively. 13 C spectra display the GNP 1 μm nanocomposites with measured line widths of ~1347 Hz for <φ c , ~1594 Hz for ~φ c , and ~1840 Hz for >φ c over the highest intensity peak. 1 H spectra exhibit the characteristic peak for <φ c with a line width of ~2615 Hz, ~φ c with ~2727 Hz, and >φ c with ~1920 Hz. 1 H and 13 C NMR spectra are processed using 1 Hz and 25 Hz line broadenings, respectively. The figures were given in normalized intensity axes.
spinning (CPMAS) (a) and 1 H direct pulse magic-angle spinning (DPMAS) (b) spectra of the neat ATSP morphology with respect to ATSP nanocomposites with GNP 5 μm. <φ c , ~φ c , >φ c correspond to 1 wt %, 4 wt %, and 10 wt %, respectively. 13 C spectra are measured to have line widths of ~1520 Hz for <φ c , ~1528 Hz for ~φ c over the highest intensity peak, and any distinct peak formation is not observed for >φ c loading level. 1 H spectra display <φ c loading with ~1960 Hz line width, ~φ c with ~2257 Hz, and >φ c with ~2353 Hz. 1 H and 13 C NMR spectra are processed using 1 Hz and 25 Hz line broadenings, respectively.
The figures were given in normalized intensity axes.
